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ABSTRACT 



A client/server interface enables a user to provide informa- 
tion to a server relating to a change in the status of a network 
resource. The user also identifies an intended recipient of a 
notification message regarding the status of the network 
resource. The server then automatically handles the trans- 
mission of a notification message to the designated recipient 
or group of recipients. 
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METHOD AND APPARATUS PROVIDING the following detailed description. The embodiments shown 

NOTIFICATION OF NETWORK and described provide illustration of the best mode contem- 

CONDITIONS plated for carrying out the invention. The invention is 

capable of modifications in various obvious respects, all 

RELD OF THE INVENTION s without departing from the invention. Accordingly, the 

, . 1 ... I • .* . drawings are to be regarded as illustrative in nature, and not 

llie present mvention relates to telecommunication net- . • 

as restrictive 

works and, more particularly, to a method and apparatus for 

providing notification of network conditions. ^^^^^^ DESCRIFHON OF TOE DRAWINGS 

BACKGROUND OF THE INVENTION ^0 Reference is made to the attached drawings, wherein 

In large telecommunications networks, various systems ^^f^^^°^ '^^'"^^ designaUon 

and personnel monitor the network resources to ensure that ^^P^*^^"^ ^"^^ ^'^^^"^ throughout. 

the network is performing properly. When a problem occurs FIG. 1 is an exemplary system in which systems and 

with one of the network resources, such as a switch or a 15 methods consistent with the present invention may be imple- 

router, a person responsible for monitoring that piece of mented. 

equipment may call a central monitoring facility to report FIG. 2 is an exemplary diagram of the network manage- 

the equipment failure. The central monitoring facOity per- ment server of FIG. 1. 

sonnel may relay this information to each of the individuals, FIG. 3 is an exemplary diagram of the database server of 

groups, departments, etc. concerned with maintaining the 20 FIG. 1. 

piece of failed equipment and to traffic engineers concerned * 4 iUustrates a set of databases used in accordance 

with divertmg network traffic around the failed equipment. ^^^^ exemplary embodiment of the invention. 

One drawback with such conventional monitoring prac- 5 exemplary diagram of the notification server 

tices IS that personnel at the central monitonng facility must of FIG 1 

individually call each of the particular parties involved in 25 " . , « , 

resolving the problem and rerouting the traffic. This typi- ^. ^ exemplary fiow diagram consistent with the 

cally requires a considerable amount of time associated with P^^^"^. invention illustrating processmg associated with 

looking up telephone numbers and pager numbers and then t^ansmittrng a notification. 

informing the various designated parties of the problem. In F^p- illustrates an exemplary user interface screen 

telecommunications networks, network downtime may be 30 consistent with the present invention. 

very costly to the end user. Therefore, manually placing FIG. 8 illustrates an exemplary user interface screen 

telephone calls to alert various personnel adds to the down- consistent with the present invention. 

time and further increases the costs associated with network piG. 9 is an exemplary notification system consistent with 

downtime. Another drawback with such systems is that the the present invention. 

central monitoring facility personnel get tied up calling 35 

maintenance personnel and are taken away from other duties DETAILED DESCRIPTION 

that they perform. Systems and methods consistent with the present inven- 

SUMMARY OF TOE INVENTION simplify the process for transmitting a notification 

message regarding network conditions. A user interacts with 

There exists a need for a system that facilitates notifying a server to input information relating to a network resource 

personnel of network conditions. problem or failure. The server then handles the transmission 

lliese and other needs are met by the present invention, of a notification message to the designated recipients, 
where a client/server interface allows users to input infor- 
mation regarding network conditions and to select recipients SYSTEM OVERVIEW 
for a notification message. The server then handles the FIG. 1 is an exemplary system 100 in which methods and 
transmission of a notification message to the designated systems consistent with the present invention may be imple- 
rccipients. mented. The system 100 includes several workstatioas 110, 

According to one aspect of the invention, a method for network management server 120, database server 130 and 

providing notification regarding a change in a telecommu- jq notification server 140 connected to network 150. Three 

nications network is provided. The method includes receiv- workstations 110 are shown for simplicity. It should be 

ing information relating to a change in status of a network understood, however, that additional workstations 110 may 

resource and at least one recipient for notification of the be included in system 100. 

change. The method also includes automatically notifying Workstations 110 communicate with network manage- 

the at least one recipient, 55 mcnt server 120 over the network 150 via a wired or wireless 

Another aspect of the present invention provides a connection. Workstations 110, consistent with the present 

computer-readable medium that includes stored sequences invention, may include any type of computer system, such as 

of instructions that are executed by a processor. The instruc- a personal computer or a laptop, capable of running an 

tions cause the processor to obtain identifying information Internet browser such as Internet Explorer or Netscape 

from a user and transmit a user interface to the user based on go Navigator. Alternatively, the workstations 110 may include 

the identifying information. The instructions further cause "dumb" terminals connected to network 150. 

the processor to obtain information representing a change in Network management server 120, database server 130 

status of a network resource and at least one recipient of a and notification server 140 may also communicate with each 

notification message and send the notification message to the other, as described in detail below, over network 150 via 

at least one recipient. 55 wired or wireless connections. 'ITie network 150 may include 

Other features and advantages of the present invention the Internet, a LAN, WAN, intranet or another type of 

will become readily apparent to those skilled in this art from network. 
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FIG. 2 is an exemplary diagram of network management static information and instructions for use by the processor 

(NM) server 120 of FIG. 1. NM server 120 includes a bus 320. The storage device 340 may include a magnetic disk or 

210 or other communication medium for communicating optical disk and its corresponding drive and/or some other 

information and a processor 220 coupled to bus 210 for type of magnetic or optical recording medium and its 

processing information. NM server 120 further includes a 5 corresponding drive 

random access memory (RAM) or other dynamic storage ■ ^^^^ j^^j^^^ conventional 

device 230 (referred to as mam memory) coupled to bus 210 mechanism that permits an operator to input information to 

for storme m formation and instructions for execution by i-in i_ j 

processor 220. Main memory 230 also may be used to store '^'^ ^""^^^ ^"^l' ^ " keyboard, a mouse, a pen. 

temporary variables or other intermediate information dur- ,„ ^n^/or biometnc mechamsins. etc. The 

ing execution of instructions by processor 220. NM server " f 'P"' '^^"''^ "".^ conventional mechanism 

120 also includes a read only memory (ROM) and/or other .""'P""^ information to the operator, includmg a display, 

static storage device 240 coupled to bus 210 for storing static ? P""'"' " °^ ^ ' ""f " 

information and instructions for processor 220. A data ^^'^J^'^'^^J T transce.ver-hke mechanism that 

storage device 250, such as a magnetic disk or optical disk f^^^^ the database server 130 to communicate with other 

and its corresponding disk drive, can be coupled to bus 210 " '^^"'f^ sy^ems For example, the commumcation 

for storing information and instructions. '"^"^"'^^ ""^^ '"'^'"'1'= mechanisms for communicaUng 

1 • 1 1 • J • Via a network- such as network 150 (FIG. 1). 

NM server 120 also includes an input device 260, an _ • \ , r • 

output device 270, and a comraunicatioD interface 280. llie sequences of instructions contained m 

input device 260 may include any conventional mechanism "lemory 330 causes processor 320 to perform the process 

that permits an operator to input information to the NM steps that will be described hereafter. In alternative 

server 120, such a keyboard, a mouse, a pen, voice recog- embodunents, hard-wired circuitry may be used m place of 

nition and/or biometric mechanisms, etc. The output device °J ^° combmation with software instructions to miplement 

270 may include any conventional mechanism that outputs P"^^^°' invention. Thus the present invention is not 

information to the operator, including a display, a printer, a ^5 ^^^^^^ specific combmation of hardware circuitry 

pair of speakers, etc. The communication interface 280 may software. 

include any transceiver-like mechanism that enables the NM The database server 130 stores information relating to 

server 120 to communicate with other devices and/or sys- various user groups. For example, according to an exem- 

tems. For example, the communication interface 280 may P^^O' implementation of the invention, database server 130 

include mechanisms for communicating via a data network, 3Q stores infonmation relating to various email groups and 

such as the Internet, an intranet, LAN or WAN. pager groups that include potential recipients for a notifica- 

The NM server 120, consistent with the present invention, message, 

provides a forum for workstations 110 to transmit informa- FIG. 4 illustrates exemplary databases 410 and 420 con- 

tion regarding a particular telecommunications entity or sistent with the present invention. In an exemplary 

resource. The NM server 120 also communicates with other 35 implementation, database 410 and 420 may be stored on 

servers, such as database server 130 and notification server database server 130. For example, storage device 340 may 

140. According to one embodiment, NM server 120 trans- store databases 410 and 420. Alternatively, databases 410 

mits and receives data to/from workstations 110, database and 420 may be stored external to database server 130 on 

server 130 and notification server 140 in response to pro- any computer-readable medium that is accessible by data- 

cessor 220 executing sequences of instructions contained in 40 ^^^se server 130. In the exemplary implementation illustrated 

memory 230. Such instructions may be read into memory in FIG. 4, databases 410 and 420 are shown as separate 

230 from another computer-readable medium, such as a data databases. In alternative configurations, however, databases 

storage device 250, or from a separate device via commu- and 420 may be implemented as a single database, 

nication interface 280. Execution of the sequences of Database 410 includes a list of electronic mail (email) 

instructions contained in memory 230 causes processor 220 45 groups linked to the corresponding email addresses of 

to perform the process steps that will be described hereafter. parties in that group. Field 412 lists the email group number 

In alternative embodiments, hard-wired circuitry may be and field 414 lists each of the email addresses for users in the 

used in place of or in combination with software instructions particular email group. Each email group may include any 

to implement the present invention. Thus, the present inven- number of users. 

tion is not limited to any specific combination of hardware 50 Database 420 includes a list of pager groups linked to the 

circuitry and software. corresponding pager numbers of parties in that group. Field 

Returning to FIG. 1, database server 130 stores informa- 422 lists the pager group number and field 424 lists each of 

tion received from network management server 120 and the pager numbers for users in the particular pager group, 

communicates with notification server 140, as described in Each pager group may include any number of users, 

more detail below. FIG. 3 is an exemplary diagram of the 55 The information originally stored in databases 410 and 

database server 130 of FIG. 1. The database server 130 420 comes from network analysts familiar with the groups 

includes a bus 310, a processor 320, a memory 330, a storage responsible for maintaining the proper operating conditions 

device 340, an input device 350, an output device 360, and for the telecommunications network. The information in 

a communication interface 370. llie bus 310 permits com- databases 410 and 420 may be changed at any time by the 

munication among the components of the database server eo network analysts. Additionally, databases 410 and 420 are 

130. exemplary only and other information may be stored in these 

The processor 320 may include any type of conventional databases, based on the particular system requirements, 

processor or microprocessor that interprets and executes For example, in alternative implementations of the 

instructions. The memory 330 may include a RAM or present invention, telephone numbers for cellular telephones 

another dynamic storage device that stores information and 65 or personal digital assistants (PDAs), facsimile devices and 

instructions for execution by the processor 320 and/or a conventional telephones may be stored in databases 410 

ROM or another type of static storage device that stores and/or 420, as described in more detail below. 
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Returning to FIG. 1, the noiification server 140 receives 
information from NM server 120 and database server 130 
over network 150 and proceeds to prepare a notification 
message, as described in more detail below. FIG. 5 is an 
exemplary diagram of the notification server 140 consistent 
with the present invention. The notification server 140 
includes a bus 510, a processor 520, a memory 530, an input 
device 540, an output device 550, and a communication 
interface 560. The bus 510 permits communication among 
the components of the notification server 140. 

The processor 520 may include any type of conventional 
processor or microprocessor that interprets and executes 
instructions. ITie memory 530 may include a RAA1 or 
another dynamic storage device that stores information and 
instructions for execution by the processor 520; a ROM or 
another type of static storage device that stores static infor- 
mation and instructions for use by the processor 520; and/or 
some other type of magnetic or optical recording medium 
and its corresponding drive. 

The input device 540 may include any conventional 
mechanism that permits an operator to input information to 
the notification server 140, such as a keyboard, a mouse, a 
pen, voice recognition and/or bio me trie mechanisms, etc. 
The output device 550 may include any conventional 
mechanism that outputs information to the operator, includ- 
ing a display, a printer, a pair of speakers, etc. The commu- 
nication interface 560 may include any transceiver- like 
mechanism that enables the notification server 140 to com- 
municate with other devices and/or systems. For example, 
the communication interface 560 may include mechanisms 
for communicating via a network, such as network 150 

(nc. 1). 

Execution of the sequences of instructions contained in 
memory 530 causes processor 520 to perform the process 
steps that will be described hereafter. In alternative 
embodiments, hard-wired circuitry may be used in place of 
or in combination with software instructions to implement 
the present invention. Thus, the present invention is not 
limited to any specific combination of hardware circuitry 
and software. 

EXEMPLARY PROCESSING FOR PROVIDING 
NOTIFICATION OF NETWORK CONDITIONS 

Processing consistent with the present invention enables a 
user, via a workstation 110, to initiate a notification process 
when a change occurs in the telecommunications network. 
ITie initial notification is processed by network management 
server 120 and may be communicated to other users, via 
workstations 110, where additional information may be 
added. The network management server 120 then commu- 
nicates with the notification server 140, which handles the 
transmission of the notification message. 

FIG. 6 is an exemplary llow diagram, consistent with the 
present invention, illustrating processing associated with 
providing a noiification of network conditions. As described 
previously, the client/server communications between the 
workstations 110 and NM server 120 may be performed in 
any conventional manner, such as via a conventional Inter- 
net browser. Therefore, in an exemplary implementation of 
the invention, any workstation 110 capable of running a 
commonly available Internet browser can be used. 
Additionally, a software editor loaded onto each of the 
respective workstations 110 enables the user to easily input 
information to and retrieve information from the NM server 
120. ITie details of the programming required to enable the 
client/server communications and to implement the software 
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editor are not disclosed herein as such programming steps 
can be determined by one of ordinary skill in the art from the 
fiinctions described herein. 

Referring to FIG. 6, a user, via workstation 110, estab- 

5 lishes a connection to the NM server 120 at step 610. The 
user may accomplish this via any conventional mechanism 
that establishes a network connection. When connection to 
the NM server 120 is established, the NM server 120 may 
download a login screen to workstation 110. The login 
screen may prompt the user to enter a user ID and password. 
The user enters an ID and password and transmits the 
information to the NM server 120. In alternative implemen- 
tations of the invention, step 610 may be bypassed. 
At step 620, the NM server 120 checks an ID/password 

J J database stored on NM server 120 to determine the validity 
of the user ID and password. Assuming that the ID and 
password are valid, the NM server 120 downloads a user 
interface to workstation 110. The particular user interface 
provided to workstation 110 at step 620 is based upon the 

2Q particular user. In an exemplary embodiment of the present 
invention, there are two classes of users. A first class of users 
includes personnel located at a network management com- 
mand and control center (NMCCC) and a second class of 
users includes all non-NMCCC users. 

25 Assume that the user information entered at step 610 
corresponds to a non-NMCCC user, the NM server 120 may 
download a graphical user interface (GUI) to workstation 
110 that includes function buttons, such as "Initiate" and 
"Monitor." The Monitor function allows the user to view 

33 information relating to previous notification messages trans- 
mitted via system 100. Assume that the user selects "Ini- 
tiate" at step 630. The user may select the particular function 
in any conventional manner, such as by placing a cursor over 
the function button and then clicking a mouse or pressing 

35 "Enter." The editor on workstation 110 then loads a new GUI 
onto the monitor at workstation 110. 

FIG. 7 illustrates a simplified, exemplary interface screen 
700 consistent with the present invention. The interface 
screen 700 includes a data field 710, labeled "Impacted 

40 Circuits." The user at step 640 may enter text in this field 
corresponding to the particular circuit that has failed or is 
experiencing problems. The interface screen 700 also 
includes data fields 720 and 730, labeled "Outage City" and 
"Outage State," respectively The user may optionally enter 

45 information in these fields relating to the city and state where 
the impacted circuit(s) is located. The interface screen 700 
also contains a Description button 740 and a Comments 
button 750, described in more detail below. 

Interface screen 700 further includes fields 760 and 770, 

50 labeled "Flash Number** and "Flash Report Date and Time," 
respectively. The term "flash" is used to refer to a notifica- 
tion message transmitted via system 100. Fields 760 and 770 
may be automaticaUy provided by the NM server 120 based 
on the particular time that the user initiated the process. The 

55 Flash Number may be assigned after the notification mes- 
sage is finalized, as described below. It should be understood 
that the fields illustrated in screen 700 are exemplary only. 
Other data fields or additional data fields may be provided in 
alteraalive implementations of the present invention based 

60 on the particular network requirements. Additionally, vari- 
ous graphical icons may also be included on the interface 
screen 700 to simplify the entry of information. Further, 
conventional drop-down menus containing pre -stored infor- 
mation may also be included to simplify entry of the 

65 information. 

Assume that the user selects the Description button 740. 
The editor on workstation 110 then loads a new interface 
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screen which provides additional data fields where the user non-NMCCC user at step 640. The NMCCC user may then 

may further define the equipment/network problem. These aher or add information to any of the above fields at step 

fields may include "Network Problem Description," "Cor- 660. For example, if the NMCCC user determines the cause 

rective Action Taken," "Cause of Problem," "Customer of the problem, the NMCCC user may enter this information 
Service Impact," and "NPAs/Cities Affected." The user may 5 in the Cause of Problem field. 

optionally enter more specific information relating to the The NMCCC user may also select the Comments button 

particular problem in the appropriate field. For example, in 850 to add any particular comments regarding the network 

the Network Problem Description field, the user may enter problem. The editor on workstation 110 then loads a com- 

informatioD that a particular router for a particular customer ments screen to permit the user to enter additional comments 
failed. The user then enters the router identifier and the no regarding the particular problem. The comments screen may 

customer identifier along with a brief description of the also include an Enable Pager field and a Pager Text field. The 

problem. The user may also enter more specific information user at the NMCCC may decide that the notification mes- 

for the Correction Action Taken, Cause of Problem, Cus- sage should be sent to various personnel via a paging 

tomer Service Impact and NPAs/Cities Affected fields based system. In this case, the user selects the Enable Pager field 
on the particular circumstances. is and enters a text message in the Pager Text field. As 

The user may also select the comments button 750. The described in more detail below, the message will then be 

editor on workstation 110 then provides a comments inter- transmitted to various personnel via a paging system, 

face screen where the user may enter additional comments The NMCCC interface screen 800 also includes a Distri- 

regarding the particular problem. bution list button 860. Assume that the user selects this 

The user then transmits the information to the NM server button. The editor on NMCCC workstation 110 then loads a 

120 at step 640. When the NM server 120 receives this Distribution List screen that includes an Email Group field 

information, the NM server 120 at step 650 sets a flag and a Pager Group field. The user may then select the email 

indicating that a state change has occurred. The NM server groups and/or pager groups to receive the notification mes- 

120 also transmits the received information to database sage. The email groups and pager groups correspond to the 

server 130. The NM server 120 communicates with the email and pager groups stored in databases 410 and 420 

database server 130 over network 150 in a conventional (FIG. 4). 

manner. In other implementations consistent with the The NMCCC interface screen further includes a video 

present invention, the NM server 120 may store the received bulletin board (VBB) button 870. The VBB is a system of 

information in its own memory, for example, on storage cathode ray tube (CRT) monitors that displays various 

device 250. messages. Assume that the user selects the VBB button 870. 

In an exemplary implementation of the present invention. The editor on workstation 110 loads a VBB message screen, 

worksutions 110 (FIG. 1) poll the NM server 120 every The user, via workstation 110, may provide the text of a 

predetermined period of time to determine whether a state VBB message, a priority of the message and define a period 

change has been received. When the state change flag is set of time in which the message is to be displayed on the CRT 

in NM server 120, the workstations 110 at step 660 detect the monitors. 

state change and the monitors for the respective worksta- In summary, at step 660 the user at the NMCCC via 

tions 110 provide an indication that a state change has workstation 110, receives the state change indication, views 

occurred. ITie indication may be a visual or audible indicator the initial information entered by the non-NMCCC user, 

on each of the workstations 110 or any other type of modifies/adds information, if necessary, and selects the 

indication. In alternative implementations consistent with recipient group(s) for the notification message. The user then 

the present invention, the NM server 120 transmits the state submits the information to NM server 120 at step 660. 

change indication to the workstations 110 when it is The NM server 120 at step 670 then transmits the infor- 

received. mation to database server 130 via network 150. The database 

Assume that an NMCCC user receives the state change 45 server 130 then stores the information, for example, on 

indication via a workstation LIO. Further assume that the storage device 340. In alternative implementations consis- 

NMCCC user selects to view the state change in any tent with the present invention, the NM server 120 stores the 

conventional manner. The workstation 110 editor then loads information on the NM server 120. 

a user interface similar to the interface screen 700. The NM server 120 also initiates communication with 

FIG. 8 illustrates an exemplary interface screen for an 50 notification server 140 over network 150 at step 670. After 

NMCCC user consistent with the present invention. Screen establishing communication with notification server 140 in 

800 includes Impacted Circuits field 810, Outage City field a conventional manner, the NM server 120 transmits a signal 

820, Outage Stale field 830, Description bution 840, Com- the notification server 140 indicating that a notification 

menis button 850, Distribution List button 860 and video message awaits transmission. 

bulletin board (VBB) button 870. Screen 800 also includes 55 The notification server 140 at step 680 processes the 

Flash Number field 880 and Flash Report Date and Time signal from NM server 120 and prepares the notification 

field 890. The Impacted Circuits field 810 on screen 800 message for transmission to the intended recipients. More 

includes the information entered at step 640 from the specifically, the notification server 140 accesses databases 

non-NMCCC user's workstation 110. The user at the 410 and 420 to identify each of the recipient's respective 
NMCCC may select Description button 840 and the editor 60 email address and/or pager number. After retrieving the 

will load a new interface screen similar to that provided to necessary information from database server 130, the notifi- 

the non-NMCCC user, described previously. That is, the cation server 140 transmits the notification message and 

description screen may contain fields labeled "Network associated information to various distribution systems. 

Problem Description," "Corrective Action Taken," "Cause selected by the user at step 660, that handle the actual 
of Problem," "Customer Service Impact," and "NPAs/Cities 65 transmission of the message to the intended recipients. 

Affected." ITae screen loaded for the NMCCC user, FIG. 9 illustrates a notification system consistent with 

however, includes all of the information entered by the present invention. The notification system 900 includes 
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notification server 140, paging server 910, VBB server 920 
and email server 930. The notification server 140 transmits 
the notification message to the respective servers 910, 920 
and 930, based on the information entered by the NMCCC 
user at step 660. 

For example, suppose the user, via workstation 110, 
selects the distribution list button 860 and selects various 
email groups and various pager groups via the distribution 
list screen. Further suppose that the user selects the VBB 
button 870 and entered a VBB message via the VBB 
interface screen. In this scenario, the notification server 140 
transmits the corresponding messages to paging server 910, 
VBB server 920 and email server 930. According to an 
implementation consistent with the present invention, the 
notification server 140 converts the information input by the 
users via workstations 110 into the proper forriaat for use by 
the paging server 910, VBB server 920 and email server 930, 
respectively. 

More specifically, the notification server 140 transmits 
conventional pager text information and the associated pager 
numbers for each of the pagers in the selected group. The 
paging server 910 then transmits the message to the respec- 
tive pagers in a "conventional manner. The notification 
server 140 also converts the VBB message inputted by the 
user, including its priority, into a format suitable for VBB 
server 920. The VBB server 920 then transmits the infor- 
mation to the CRT monitors in the VBB system. The 
notification server 140 further converts the inputted infor- 
mation relating to the network problem into a conventional 
email and transmits the email message along with the 
associated email address to the email server 930. The email 
server 930 then transmits the information to the each of the 
intended recipient's email address, in a conventional 
manner, where the recipient can view the notification mes- 
sage. In alternative implementations consistent with the 
present invention, the notification server 140 itself may 
transmit the email notifications to the intended recipients. 

In alternative implementations of the present invention, 
the notification server 140 may also send a notification 
message to intended recipients via other systems. For 
example, the notification server 140 may transmit a notifi- 
cation message to a designated recipient's, or group of 
recipients, cellular telephone or PDA using a conventional 
short message service (SMS) or may transmit a message to 
the intended recipient's facsimile machine. The notification 
server 140 aiay also transmit a notification message to the 
recipient's conventional telephone using an automated mes- 
sage system. In summary, the notification server 140 may 
transmit a notification message to any device through which 
the recipient wishes to be notified of changes in status of the 
telecommunications network. 

'llie exemplary processing described in relation to FIG. 6 
i!lu.strates a scenario where a non-NMCCC user initiates the 
notification process. The NMCCC user then receives the 
initial information and finalizes the notification message. In 
alternative implementations consistent with the present 
invention, the non -NMCCC user may also finalize the 
message and transmit the finalized message to the NM 
server 120 for further processing associated with transmit- 
ting the notification message. In such a scenario, the non- 
NMCCC user may access a distribution list screen and VBB 
screen for selecting the recipienl(s) and systems for trans- 
mitting the notification. 

In other implementations consistent with the present 
invention, the NMCCC user may also initiate the notifica- 
tion process in a manner similar to that described for the 
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non-NMCCC user. The NMCCC user, however, may have 
additional functions available since the NMCCC user may 
have access to more information than the non-NMCCC user. 
The NMCCC user would then also finalize the notification 

5 message, including the selection of the recipients, as 
described in connection with FIG. 6. 

In still further implementations consistent with the present 
invention, the nonNMCCC user and the NMCCC user may 
view the flash messages previously transmitted via system 

^0 100. The users may also modify these messages based on 
any change in conditions. For example, the user may call up 
a previously transmitted message, change some of the data 
and send the modified message via system 100. The change 
may indicate that corrective action has been taken and the 

15 problem has been resolved. Any other modifications to the 
previous information may also be entered. Since the infor- 
mation for the previous message is already stored in the 
database server 130, the user saves time associated with 
retyping the information for the revised message. 

Systems and methods consistent with the present inven- 
tion provide notification of network conditions. An advan- 
tage of the invention is that a user can submit a notification 
message and the message is automatically transmitted to the 
intended recipients, thereby saving time associated with 
calling individuals. Another advantage of the present inven- 
tion is that a user-friendly interface simplifies the work 
required to input the message. A further advantage of the 
invention is that users at different levels may be assigned 
different levels of access. This added level of security may 
prevent unauthorized transmission of information to various 
personnel. An additional advantage of the invention is that 
users can view previous notification messages and modify 
the messages based on a change in status. 

2 J In this disclosure, there is shown and described only the 
preferred embodiments of the invention, but, as 
aforementioned, it is to be understood that the invention is 
capable of use in various other combinations and environ- 
ments and is capable of changes or modifications within the 
scope of the inventive concept as expressed herein. 

For example, in alternative implementations consistent 
with the present invention, the functions of NM server 120, 
database server 130 and notification server 140 may be 
performed by a single server. Additionally, NM server 120, 

45 database server 130 and notification server 140 may com- 
municate via mechanisms other than network 150, such as a 
private network or direct connections. 
What is claimed is: 

1, A method for providing notification regarding a change 
50 in a telecommunications network, comprising: 

establishing, by a first user, a connection with a network 
management computer; 

downloading a first user interface from the network 
management computer to the first user via a first 
55 workstation; 

entering, by the first user via the first workstation, infor- 
mation relating to a change in status of a network 
resource; 

transmitting the information relating to the change in 
status of the network resource to the network manage- 
ment computer; 

receiving, by a second user via a second workstation, a 
state change indication relating to the change is status 
g5 of the network resource; 

downloading a second user interface from the network 
management computer to the second workstation, the 
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second user interface comprising the information 13. The system of claim 8, further comprising: 

entered by the first user; a paging server configured to receive information from 

entering, by the second user via the second workstation. the server and transmit a message to at least one pager, 

additional information relating to the change in status 14, jhe system of claim 8, wherein the server is further 
of the network resource; 5 configured to transmit a message to the at least one recipient 

selecting, by the second user via the second workstation, via electronic mail. 

at least one recipient for notification of the change in 15 -phe system of claim 8, wherein the selection identifies 

status of the network resource; and ^ g^oup of recipients and the server is further configured to 

automatically notifymg the at least one recipient. ^ memory to identify at least one of electronic mail 
2. The method of claim 1, further compnsmg: 30 addresses for members of the group and pager numbers for 

selecting at least one distribution system from a plurality members of the group. 

of distribution systems for sending the notification. 15 jn ^ network comprising a pluraUty of workstations, a 

3 m method of claim 2, wherein the automatically ^^^^^ providing notification regarding a change in a 

notifying mcludes transmittmg a message to the at east one telecommunications network, comprising: 

recipient via at least one or a paging system, an eleclromc ic. ..^ ^ , 

mail system, a video display system, a telephone system, a mputtmg, by a first user at a first workstation, mformaUon 

cellular system and a facsimile system. elating to a change in status of a network resource, the 

4. The method of claim 1, further comprising: ^fst user being associated with a first level of users; 
storing a list of electronic mail addresses and pager sending the information to a first server; 

numbers in a memory; and transmitting the information to a second workstation; 

accessing the memory to identify at least one of an inputting, by a second user at the second workstation, 

electronic mail address and a pager number for the least information representing at least one recipient for a 

one recipient, notification relating to the change in status, the second 

5. m method of claim 1, wherein the automatically b^^Qg associated with a second level of users, the 
notifying mcludes: second level of users having more audiority with 

sending a message that identifies the network resource ^^^^^^^ entering information relating to the change in 

and includes information relating to a problem with the ^^^^^ ^^e network resource than the first level of 

network resource. users* 

6. The method of claim 1, wherein the automatically , . * , , , . 

notifying includes- selectmg, at the second workstation, at least one system 

« tu^ i^«ct „ „ 30 fi^om a plurality of systems for sending the notification; 

transmittmg a message to the at least one recipient via at " / ^ * ' 

least one of a paging system, an electronic mail system transmitting the information firom the second workstation 

and a video display system. to the first server; and 

7. The method of claim 1, wherein the selecting at least sending the notification to the at least one recipient, 
one recipient comprises identifying a group of recipients, 17. The method of claim 16, wherein the plurality of 
and the automatically notifying includes accessing a 35 systems comprises at least one of a paging system, an 
memory to identify at least one of electronic mail addresses electronic mail system, a video display system, a telephone 
for members of the group and pager numbers for members system, a cellular system and a facsimile system. 

of the group. 18 j^e method of claim 16, fiirther comprising: 

8. A system for providing notification regarding a change ^ ^ ^ ^ of electronic mail addresses and 
in a telecommunications network, comprismg: 40 . r * *• 1 • • * r * c 

, ' ^ ^ ^ , pager numbers of potential recipients of the notifica- 

a server coupled to a network and configured to: ^-^j^. 

receive information from a first user, the information ! * j * i- . 1 . c 

, , . . , , ^ * , accessing the memory to identify at least one of an 

relatmg to a change m status of a network resource; 1°. j u c ^ ^ 

, , J - f _r * J clcctromc mail address and a pager number for the least 

download a user interface to a second user, the user . . ^ 

interface comprising the information relating to the 45 m t-u *u j r 1 • ^£ u ■ .u j- .u 

. . , 5 r 1 The method of claim 16, wherein the sending the 

change in status of the network resource; . c *■ • 1 j ♦ . -j .-c 

^ . , i-r • 11- notification mcludes transmitting a message that identifies 

receive, irom the second user, modincations or audi- , . j • 1 j • r T- 1 * 

' . - . the network resource and includes mformation relatmg to a 

tions to the information; ui .u » 1 

- , ' 1 -J . f • . problem with the network resource, 

receive, from the second user, a selection identifying at tt. *i- j c 1 • 1/- i_ • *u j* *l 

, / • • *• r*i. u -1 20. The method of claim 16, wherein the sending the 
least one recipient for notification of the change; and 50 . ^ . * • 1 j 

.•11 *T *u * 1 * • • . notification includes: 

automatically notify the at least one recipient. . . r . 

9. The system of claim 8. wherein the selection further transmitting from the flist server to a second server, a 
identifies at least one distribution system for sending the ^S""' '"<'"=*""8 a message is ready to be sent; 
notification accessing a memory, by the second server, to identify the 

10. The system of claim 9, wherein the at least one 55 at least one recipient and the message to be transmitted 
distribution system is selected by the second user from a ^^/^^ ^^^^t one recipient; and 

group comprising at least one of a paging system, an sending the message to the at least one recipient, 

electronic mail system, a video display system, a cellular 21. A computer-readable medium having stored thereon a 

system, a telephone system and a facsimile system. plurality of sequences of instructions, said sequences of 

11. The system of claim 8, further comprising: 60 inslru^^lions including sequences of instructions which, 
a memory accessible to the server and configured to store ^^en executed by a processor, cause said processor to 

at least one of pager numbers and electronic mail P^'"^^™ ^ "^^^^^^ comprising: 

addresses of potential recipients of the notification. obtammg identifymg information from a user; 

12. The system of claim 11, wherein the server is further transmitting a user interface to the user based on the 
configured to access the memory to identify at least one of 65 identifying information; 

an electronic mail address and a pager number for the at least obtaining, from the user, information representing a 

one recipient. change in status of a network resource, the information 
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identifying at least one inipacted circuit and location 
inforoiatioQ associated with the impacted circuit; 

identifying at least one recipient for a notification mes- 
sage relating to the impacted circuit; 

sending the notification message to the at least one ^ 
recipient; 

transmitting, after obtaining the information representing 
the change is status, a state change indicator to a 
plurality of workstations; and 

obtaining information from at least one of the plurality of 
workstations, the information representing additional 
information relating to the network resource. 

22. The computer-readable medium of claim 21, causing 
said processor to perform the further steps of: 55 

setting an indicator when the change in status is received. 

23. A computer-readable medium having stored thereon a 
plurality of sequences of instructions, said sequences of 
instructions including sequences of instructions which, 
when executed by a processor, cause said processor to 20 
perform a method comprising: 
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transmitting a user interface to a user; 

obtaining, via the user interface, information relating to a 
change in status of a network resource, the information 
identifying at least one impacted circuit, location infor- 
mation associated with the impacted circuit, and a 
plurality of recipients for a notification relating to the 
impacted circuit; 

accessing a memory based on the received information to 
identify the plurality of recipients for the notification; 
and 

automatically transmitting the notification to the plurality 
of recipients. 

24, The computer-readable medium of claim 23, wherein 
the automatically transmitting includes sending a message to 
the plurality of recipients via at least one of a paging system, 
an electronic mail system, a video display system, a tele- 
phone system, a cellular system and a facsimile system. 

***** 



09/26/2002, EAST Version: 1.03.0007 



